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RAILWAY'S 3

CERTAIN RAILWAYS IN

INTRODUCTION

This report deals with Certuin selected railway
lines in South-West Germany, particularly routes
from the frontier to the following areas :--

(1) Koblens, Wiesbaden, Mainz, Frankaurt,

(2) Saar, Karlsrithe, Stuttgurt, Mnchen, Nilmberg.
The close network of lines in the Suar region is dealt
with in rather more detail than the rest of the area.

{1} Map of System
A map of railways in the area covered by this
report is attached, showing :—

éa) G“ﬁ"
8) Single and double track lines.
(c) Electrically operated lines.

Ad is alwo provided, showing the route
numbars of the lines described.

(1) General Description of System
‘The lines described in this report are contained
in the following railway divisions :—

SAARBRUCKEN
MAINZ
FRANKF'RT
KARLSHRUHE
STUTTGARY
AUGSBURG
MUNCHEN
NUKRNBERG
WURZBURG

The ares bounded Saarbriicken, Mains,
Frankfurt, Stuttgart, Karlerihe, is heavily in-
dustrislited and is covered by a close network of
railway lines. The remainder of the area is mainly
rural except for a few large towns, but its railways

heavy traffic, since they mostly converge on
MOnchen, the great railway bottleneck for traffic to
Austria and [taly. Karlsrihe is anothe. important
centre for traffic to Switzerland and E. France.

The area lying north of this is dealt with in the

on certain railways of North-West Germany,

th g)pru:hu from Rotterdam and Antwerp
(3.8.T.D./C/316).

(3) Organizatior ad Persounnel
(#) ORGANIZATIUN
The t majority of the railways {n Germany
{and in th'ar:u mm by this ))"ln under the
conttol of the Deutsrhe Reichsbahn, ot German
State Railway. The functions and responsibilities
gl l:::' principal alements of the organization are as

Ministor of Transpori and General Manager of the
Gm‘c Stats  Ras (" Rn’chwerk{hn-
wunisler and Generaldirektor der Dewischen
Raichabahn ™),

Since 1937, the appointment of Minister of
Trensport lias been merged with that of General
Menager of the State Railway. On the one hund, as
Minister, this official is directly rasponsible to the
Fihrer and Reich Chancellor for the general control,
regulation, and inspection of all means of transport
(including the railways) in Reich territory; on the
other hand, as General Manager of the Reichsbahn,
he is the highest authority in the technical, opera-
tional wnd econumic management of the State
Ruilway syatem. By vesting both these functions
in w wingle ofee the German Government thus
ensuired it complete control over hoth the palicy
and the actunl wirking of the whole rallwiy systemn,

SCUTH-WEST GERMANY

State Sfﬂdd?' of the Ministry of Transport end
Deputy General Manager of the German State
Railway (" Staatsselretdr im  Reichsverkehrs-
minmisierium  und  Stellverivelender  General-
dirgdlor der Demischen Reichsbahn '),

As implied by his title, this officer is the deputy
and assistant to the Minister and General Manager
in both facets of his work, It is noticeable that, in
practice, the State Secretary has become largely
concerned with the maintenance of contacts between
the Reichsbahn and other forms of transport on the
one hand, and the public and outside bodies on the
other ; he frequently represents the Ministry and
State Railway at official conferences and functions,
and generally relieves the Minister of secondary
duties whicl might interfere with the Intter's primary
work of control and management.

Axlm'so% Commilles of the German Stale Railuay
(" Beivat der Devisc/en Reichsbahn '),

This body was iormed to ' advise the Minister
of Transport on fundamental and important railway
ueutions,” and superseded the Verwaltungsrat, or
dministrative Council, of the old Reichsbahn-
Gesellschaft in 1937, 1t includes influential represen-
tatives of industry, trade, and public life throughout
the Reich; the Committee has always been purely
advisory and has had no executive powers, but the
recent co-option into it of such important Government
officinls as the Minister of Armaments and Munitions,
the Inspector-General of the Luftwaffe, the Fihrer's
Deputy, the Director-General of Labour, and the
leader of the Labour front, and the increase of
membership to 18, would seem to reflect the German
Government's recognition of the absolutely vital
part played by railway transport in Germany’'s war
strategy, and of the need for the closest co-overation
between the Reichsbahn and all branches of the
Government, the armed forces, industry and trade,
An now constituted, therefore, the Beirat may in
practice have conaiderable influence in the deter-
mination of priorities,

Railway Depariments of the Ministry of Trans
("y Eismahubldlungm des ”%ﬂ{hwukex:
minisleriums '),

The Ministry (at Berlin) includes the foilowing
vailway depariments :—

(i) Traffic and Rates Department (' Verkehrs-
und Tarifableilung '),

(i) Opemin and Civil Engineering Department
(" Betriebs- und Bava n‘lung“t
Sub.department  1IA—Civil" Engineering
(' Bawabieilung ' ).

(i) Mechanical Engineering and  Purchasing

rtment ("' Maschinentechnische  wund
Einkaufableslung '').

(iv) Financial and Legal Department ("' Finans-
und Rechisabtestung ).

Sub-dep...iniont IVA--Lepal (" Rechdsab-
teslung "'

(v) Stafl Department { Pessonalad'-slung '),

In saddition there ure twe ' SSruppen” (' group )
in the Ministry, dealing respectively with general
administrative questions (" Gruppe A™"') and military
transport (" Gruppe L"),

The head of ench of the rallway cdepartmente
has the title of Minisierialdirektor (Ministerial
Manager), and in responaible to the Minister in o
neral way for the work falling within his eection,
hin does not mean it hin poddtion (e anslogous to

that of u Chief OMeer or Depectinentn) Munager in

-
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British ruilway practice; since the Reichsbahn
organisation is eswentially '* divisional "’ rather than
“Sepaﬂmentll " in chavacter, the posiiion of a
Ministerinldirektor is movre strictly comparable to
that of a Vice-President or Assistant General Manayer
on a British railway.

Together with the Minister and the State
Secretary, the Ministerial Managers funa u Vorstand
(Executive Committee) under the chairmanship of
the Minister; this body constitutes a amall but
cffective executive nucleus for the whole system.

Chisf Awudit Offtcs ("' Hanpiprufungsamt ™),

The head of this office is responsible to the
Minister, but otherwise the office functions independ-
ently, without interference from other railway
departments. The Chief Audit office controls und

tes its lower functions to sublidh?)' Audit
Offices working with the local Railway Divisions
and the Railway Central Offices.

State Rashoay Divisionr (* Reichsdahndirehtionen " |
abbrevialed ' RB.D.).

These are the phical divisions of the
system, and they constitute, in effect, the broad
basis of the whole organisation of the Reichshahn,
At the beginning of 1938 (hefore the increase in their
number resulting frcm n territorial acquisi-
tions), theae Railway Divisions numbered 26 in the
whole Reich. As mentioned in paragraph 2 abuve,
the Railway Divisions in the area covered by this
report are the Saarbricken, Mainz, Frankfurt,
Karlariihe, Stuttgart, Augsburg, Milnchen, Niirnberg
divisions,

It is ed (10/11/43) .nat owing to severe
damage to the R.B.D. offices in Esmsen, Hamburg,
Wuppertal and Kéir, the stafis of these four
railway administrative centies were, together with
those of Kussel and Karlsrithe, to he housed
in premises at Line. formerly occupied by the
R.B.D. Lins, whose stafl i1 moving to a place south
of the Tauern Tunnel, believed to be Mallnitz in
Carinthin. R.B.D. Mainz is also reported to have
moved to Bad-Minster.

The Railway Divisions were evolved in their
present form after many vicissitudes, and though
the \'u-ge somewhat in route length and extent of
traffic, they now have a common form of internal
organisation. As a result of considerable decen-
tralisation of  .hority hy the Ministry, the R.B.Ds.
exercise ver;, extensive powers in their respective
ureas, and have a comparatively frée hand in the
local development, control, and operation of traffic.
Atthe headof each Division is its Prdsident (President),
whose pusition is similar to thut of a Divisional General
Manager in British railway practice. The R.B.D.
Presidents are responsible directly to the Minister
and maintain regular contact with the Railway
Departments of the Ministry ; they also hold regular
Presidential Conferences under the chairmanship of
the Minister, where their common general policy is
formulated.

One in every three of the Divisions has additicnal
sections of its munagement deulnf with the control
of major worxshops not only in its own Divisional
aren, but also in the twn neighbouring Divisions
{e.g.. the Warkshops Section of the Kéln Divisional
managemant controls all the principal workshops not
only 1 the Kaln Division aren, but also in the Eaen
avd Wappertud Divislon areas).

The reglonnl control of the various lines lormln'z
W RBD. b corried ont through ** Amtsvorsidnde
(Iistrict Oficen), 1.0, Heriebsdmier  (Dintrict
(pernting und Fngineering OMeon), Verkehradmier
(nstrsct Trafie  Ofices),  and VM aschinemtnter
(Instrict Mechanical und  Running  Offices).  The

District Officers in charge of these offices are directly
responsible to the R.[3.D). management and !hey
supervise and direct the work of local '* Dienststelien ™
(Service Poirts), i.e., Hghwhofes (Permanent Way
Sections), and  Betriebswerken (Running  Depots).
Detaili, of the organisation of the variotis Amtsvor-
stiinde and Dienststellen are given beiow,

District  Oparating  and Offices
(" Banﬁ‘osam "), ke
The average length of line controlied by &
Hetricbaamt is approximately 180 route kilor etres
(about 210 route tniles). In vikw of the nature of
his combined duties, the District Oft.cer in charge
of each Betriehaamt is a trained Civil Engincer.
The Betriebsamt deals with the maintenance of way
and works (including signal und telegraph equip-
ment) ont the one hand, and teain operating, ete,,
on the other,

rteict Traffic Offices (' Verkehrsdmi * '),

A Verkehrsamt covers, on an a , & route
length of line of about 470 kilometres (about jou
route miles), or nearly three times as much as that
covered by a Betriebsamt. Despite this, the total
number of staff controlled by u Verkehrsamt is much
smaulier than that of a Betriebsamt. The Verkehraamt
denls with genersl commercial matters, claims, the
contre! of ticket inspection, etc.

Distiet  Mochanical  and Offices
(" Maschinendmier '),

In general, a Maschinenamt corresponds to &
District  Locomotive Superintendent’s Office in
British railway practice, though it also deals with
technical nechanical questions involved in the
running of carriage and wagon stock in its area. The
average length of line covered bz & Maschinenamt
corresponds closely to that of & Verkehrsamt, The
District Mechanical and Running Superintendent
cont-ols the Locomotive and Rolling Stock Running
Repalr Shops (" Betriels-und Betrisbneagewwerke ')
and the Locomotive Depots in his area; he has no
direct connection with the Main Repair Shops
" Auabmmmsnn ') which, as mentioned above,
are controlled directly from certain of the R.B.Ds,

New Works Offices (' Newbasdmier '),

Thene offices are set up for the execution of
large-scale civil engineerlng works which cannot he
effectivelv supervised by the District Operating and
Engineering Officers.

Engineering

Running

Survey Offices ("' Vermessung-dmier "),
Each R.B.D. has a Survey Office compsising «
fully qualified stafl of surveyors,

Main Railway RepairShope (' Ausbesserungsworke*')
Ax mentioned in the description of the R.B.Da.
gven above, the administration of these Main
epair Shops is .carried out by selected R.B.Da.
known as “ Geschdfisfihvende Direktionsn flr das
Werkstationvren ' (Administrative  Divisions  for
Workshops).  The local management of each
Ausbesserung: v, & i in the hands of a Werkdirektor
(Works Sup-intendent). A list of Ausbesserungs.
werke in the aren covered by thin revoet is given in
paragraph N (¢ below,

Permanent (Vay Seutiuns (" Bahumeistereien '),

There are on an average ubout eight Permanent
Wiy Sections unde: the control of each Hetriebaamt,
the uverufe route length of each Permanent \Way
Section by n? a prmdmnu-ly 23 kilometres s:u routs
miles), The Bubinmeister (Permunent Way Inapector)
in charge of snch section in held responsilie to n dilgh
degroe in an executive eapacity for ite maintenance,
the gangers being correspondingly celieved of moat
such responsibility,
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Statims ("' Baknkéfe ')

Stations are graded into four classes, according
to their size and importance. In addition, there are
" Haliepunis "' (halts or minor stations) and
" Haltesleilen ** (stopping points or local halts).

A 1at Class Station may be administered by
four  ofhcinls—a Station Master, a Chief Booking
Clerk, a Parcels Agent, and a Cashier. The Station
Master is responsible to the Betreibsamt for the
actual operation of the stetion, while the other three
officials are reaponsible to the Verkehrsamt for the
;ommercial work, At 2nd Class Stations, the appoint-
ments of Cashier and Chief Booking Clerk may be
combined, operating and Is work remaining
under separate heads ; or alternatively, the position
of Cashier may be kept separcte, and booking office
and parcels work amalgamated under a single chief.
At 2rd Class Stations, the division between the
operating and commercial functions s still ly
maintained, the whole commercial work being con.
trolled t?' one man, while operating remains in the
hands of the Station Master. In the case of 4th
Class Stations, all functions, com:uacial and
operating, are controlied by a single official.

According to a report dated 19th November,
1043, the German railways have introduced a number
of mobile stations with the necessary equipment to
opsrate in the bombed areas until normal conditions
have been restored. It has not been possible to
uwt‘o:iu the extent of the use of these mobile
stations.

Main Goods Stalions and Parcels Offices (" Selbsi-
stindige Abfertigungsidion '),

These are rated as ' | t "’ in that they
are not controlled from the Bahnhdfe, but direct
from the Verkehrsimter ; this corresponds to British
railway practice, in which the larger goods stations
are similarly controlled direct from the District
Trafic Managers' Offices.

Locomotive Running Depots and Rolling Slock Shops
("' Betriebs-und Betricbrwagenwerke '), o’

There are on an average four or fAve of these
darou and shops under the otrol of each Mas-
chinenamt ; the main Railway Repair Shops
Ausbesservmgrwerhe) have no control over them. A
list of the Lacomotive Running Depots {i.e., Engine
S.h‘odn. R«m?dh:mmi etc.) in t:\eﬂn:e)u };«;wml‘rt;y
this report in given in paragraph ¢ ow. e
Locomotive lgm\nhw gepou.p and Carriage and
Wagon Depots, arr  .anaged hy Shed Foremen an in
Girent Britain. .

State  Railway  Contral  Offices
Zentralamter '),

There are two of thest Central Offices, located
respectively at Berlin and Milnchen (Munich), They
deal centrally with questions of stores, pirchases,
technical d and development, etc., for the
whole of the Reichsbahn.  Subsidiary to these Central
Offices are several Stores Receiving  Offices
('; ”.:bu'a#wlm“) and Test Officen (" Versuch-

or ).

General Operating Conteod Offices ('* Gomeralbetrieds.
leitungen '),

There are three of these ofices in the Reich (at
Berlin, Emen and Mnchen), and they deal with
operuting questions of n wider acope than can be
coversd by the R.B.Dw., such as arranging schedules
for lonk-distunce through goods services, the aflo.
cutien of gomds wagons to R.B.Ds., and the of
murshalling yards for trafic passing beyond divislonal
boundaries. Belore the present wer they were known
ne " Oborbetrisbrlitungen ' and  ranked in  im.
portnice with the R B Ds , bat they have since been

(" Reichshahn-

given their present title, and their status has heen
raised, empowering them to issue ordera to the
Divisional Managements.

In addition to the various elements of the
Reichabuhn man{utim\ tescribed above, there ure
alw centralised sections dealing with such subjects
as Publicity, Electrification, ete,

Also, since the outbrezk of the present war, new
offices have been set up in Germany to alivcate
traffic between the various forms of transport ; they
are known as Central, Regional, and District Traffic
Offices, and there is also now a Central Goods
Directing Office dunling with questions of priorities
and loading space.

Private railways in the area of this report are
not generally of more than local importance,

(6) PrusoNNEL
The acerage number of personnel employed by
the Reichshahn during a typical pre-war year (1036)
was 639,043, made up as follows . —

Porconiags of
total .uclf
%
Administrative Staff 70
Raliway Maintenance Staft 126
Line Inspection Staf 40
Operating and Despatch Stafl .., 32'1
Train Crews e . L]

Main Hopair Shope’ Sta 1
aln T SR hal 1l BN e 13
Runnlnimb?ot .ﬂ Technical Staft lg'g
Marine Sta o
The Reichsbahn staff is divided throughout
into two classes—-Officials (' Beamte *') and Workmen
(" Arbeiter ''). This division is not strictly comparable
to that between Salarled and Wages staff in British
railway practice. It is actually a division between
permanently appointed staff with pension rights, and
non-appointed staff,

The technical truining of German railway per-
sonnel is normally of the highest order, and the
German has proved himseif to be by rature a con-
scientions, competent, and highly efficient railway-
man ; the standard of engineering workmanship,
inspection, and operation on the German railways
ranks with the best in the world.

Since the outbrenk of war, however, heavy
demands have been mide on the Reichabahn for
the provision of trained railwaymen for the German
Army transportation service and for the operation
and  control of rallwayn in  Germun-occupied
territories.  These demands have been particulurly
severe in the case of the railways of (x‘cugi:d Russia,
where German railwaymen have had to be provided
not only to supervise the cunversion of track to the
standard European gauge, but also to carry on
practically the whaole wark of railway opeeation in all
arean not directly hehind the fighting fronts,

As a result cf the loss of such a considerable
oportion of its 1egular staff, the Reichabahn has
K: to make up tiv deficiency wherever possible by
the re-employme:: ! retired railwaymen, the
drafting of foreir: railwaymen (eg., French and
Belgian) into Gernuny, and the engapcaent of
Iarge numbers of female and juvessl worsers, In
April, 1943, the nuniber ot wiinen employed by the
Reichabahn (in  buth  wdmivistrative and  train
operating work) was reported to exceed 100,000,
and as this number wan evidently insufficient, more
were atated 1o Le in conrse of enlistment.

All these farge-scule staff changes will have
implied a certain reduction in morale and eMeiency,
but despite this, the tu-m-rul standard mny wil) e
tnken ax relatively high,

10'3
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(4) Leagth of System asd Gauges

(s) LencTi 3Y GAUGRS
At the end of 1" ‘1.8, before *he i tion
of the Austrian Federal Rallmﬁs into the Reichabahn!.
the total length of the whole Reichsbahn system v .,

as follo

Rowte length—- A, (miles)
Single track tine w3476 (19,558)
Double track line s e 23,302 (13.014)
Triple or mpltiple ank Ilu 634 ( 408)

Trtal Route Length ... 'smn' (33,878)

RAILWAYS

& s 1) of the Union of Central European
ailway Administeations (" Verein Mirteleuroplischer
Elsenbahnverwaltungen "),

A {ull diagram of both the loading and structure
fl\lldl applicable to the standard guuge German
ines is attached as Fig, 3. The main dimensions
of these gauges are as follows ;—

Loading Cauge~ T8
Maximum width from 4 ?omm {1 ft.
3 In)‘«d.\mmm 1t oln)
3,180 (10 ft. 4 in.).

Ot thia figure, 088 par oemt. la of tha «*andand
Eurogean 1:433 m. (¢ 8. HQ in.) gauge, and only
the remaining 14 per cent. (or about 7 mtokm)
consists ol narrow-gauge line (1 m. and 023 m)),

Track loagtis— w, (wiles)
Runaing .racks “ w7878 (48.040)
Other traci's (sidings, ll”l‘l. m) e 48174 (28,070)

123,349 (77,018)
—— co——

(8) LoaDping AND Staucturx Gauvoks

The standard gauge lines of the German State
Railway conform to the general loading gauge

Maxi mwmluta.sosmm (uu
6 in.) sbave raildevel ...

Munimum width at ,tisrmm. (13 lt
3 in) above rail-level ..,

uuhmm height above rall- de

2,200 { 9 ft. 3 in).

1,380 { 4 ft. 64 in),
4,630 (13, 3in),

Structr.re Gauge—

Minimum width from 760 mm. (2 f¢,
o in) to fnso mm. {10 n o in)
above raillevel .., o 4,000 (13 (¢ 1) in.),

Maximum width at 3,800 mm. (12 N
3} in.) above relldevel ...

Maximum width at 4,800 mm. (13 n
¢ in.) above rail-level ...

Maximum height above rait-levet .,

3,200 (101t 6 l‘n.).

1,300 { 3 ft. 1§ in),
4,800 {15 f¢. 9 In).

NOTE It should be moted that the general loading gauge on all standard gaugc lines In all
the Rigions of the French National Raliways is both wider and lower than the

Garmaa general loading gauge.
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8 RAILWAYS

(5) Permanent Way

‘There was formerly a great variety of permanent
way construction in‘yGemun , but latterly the
R hn has used ctandardised hts, types.
and dimensions of permanent way material, and this
standard track is known as ‘‘ Einheiisoberban.’
The details given in the following paragraphs pertain
to main-line track of this stundard type, unicss
otherwise specified.

(s) Tyrx, LRNGTH, AND WEIGHT OF RALL
Kails of flat-bottomed (Vignole) Section are
standard thmughout Germany.

Dimenslons of the standard Reichshahn' rail
(" Ragelschione ') wre :—

Width of head ... " w 67/70 mm,

Hoight of radl ... e 148

Width of web ... i [T

Width of foot ... ... o 128

Width of rall ... 49 Ug. per metre
(99 1b. por yard)

Section medulus ti‘ cm?,

Moment of inertia (newtral axie) 5, 4

) . 1 em
Tenasile strongth, at loast 70 kg./ramb, (44'¢ tons per 8q. in.).

The standard length of these rails laid is 30 m.

(98 ft. 5 in.}, but Germany has also for several years

st been using considerable numbers of longer 60 m.

rx‘cﬁ ft. to in.) rails on main lines, Also long welded

rails have been laid on and in tunnels, thermit

and electric resistance welding being used in thia
connection.

(8) Tyrz or RaiL FastaninG

For the standard type track, rail fastenings are
as follows :— '

On timber slecperp—

Bearing te fixed to sleeper by four
co.chxnm;Pr‘:ll fixed to bearing plate by two
clips with bolts; wnod packing between rail
and bearing plate,

On steel sleepers—

Baaring plate weld«d to sleepers ; rail fixed
to bearing phP:: by two clips with bolts ; wood
packing between rail and bearing plate.

Rail ts are supported, contiguous timber
nhlrn m-d horisornitally) or a form of double
steel slosper, being used. TFishplates ace of 4-hole
type, sto mn, long and weighing o3 kg.

(¢) Tyre D SPACING Or SLEEPRRS

Timber sleepers are of hoth hard v0od (oak or
beech) and soft wood (pine or fir}, id are creosoted
by the Riiping em. Their dimensions are 26 m

ft. 6 in.) long by 260 mm. (x0{ in.} wide by 160 mm,
6} in.) high.

Steel sloepers (of which theie is a large proportion
in Germany) are of inverted trough type, and have
the following dimensions :—

Longth 23 m, (81t 2} In).
Width at top e 138 ?nm. 113 In.).‘ !
Width at hase * ... 260 mm. (10} in.).
Height o 100 mm. “ In.;.
Thicknees .., m m 9mm. (fin).

As mantioned in parugraph § (8) ahove, a form
of donble steel aleeper i used at rafl joints, its
dimenpions being : -
fongth egm (Rt eafin).
Walth at top o 138 mm. 11‘ h\.i and

138 mm. (8¢ in}
Vid*% at hase . 440 mm, (11t s} in),
" ght Lo 1oomm. (4 In).
Thikness .., o mm. (§ in) o8
mm. betwaen nearest

edges  of  bearing
surfaces.

I daed

Of all European countries, Germany has the
greatest experience of steel sleepers.  Although from
the engineering standpoint the wooden sleeper is
preforred, Germanx has used a large tion of
steel sleepers in the interests of national economy
and in support of the German steel industry. Wooden
sleepers are, however, used as far as ible on
trunk routes (as giving & more elastic track and being
easier on the ballast), and also in industrial areas
since, unlike steel sieepers, they are immune to the
action of industrial gases,

The spacing of sleepers is 650 mm. between
centres, giving 47 sleepers under each 30 m. rail length,
As mentioned in paragraph § (8) above, bolted
timber or (uithle-steel sleepers are used at rail joints,

-The maximum number of aleepers per kilometre of

track is 1,867,

(d) NaTurr or BALLAST AND FoRMATION

Varlous kinds of ballust are used, but the general
standard ir. good quality hard, bioken stone or slag.
The size of the ballast must be between 35 and 70 mm.
diameter.

Standard main-line track section :—

Tup u'\d"l of ballast, single track

nes ...

Top Ivklth of ballast, double track
nea ...
Depth of baliast below buttom ot
b wa " OO

Sid of ballast " 3:

Formation cambered for dlnlu;c'.
Bottum width of ballast, single

$am, (toft. 6in),
G m, (421t oin),

mm. (11§ in),
128,

track linem ... e 480 m, (1g 0t 11 in),
Bottom width of ballast, double
track lines ... v v Buom. (461t 7in).

{¢) STANDARD OF MAINTENANCE
Good,
The following table gives total figures of track

and turnout renawals throughout the whole Reichs.
bahn system prior to the outhreak of war in 1930 ;-

Kw. of wech Turnouts, ¢ic,
Year . renoned sach yoar  venewvd cach year '
1926 4,043 2,608
1027 i i 4:130 12,336
1929 3. to,086
1933 i 4,040 6,389
1034 1,543 70
1934 1,330 4,381
1936 1,380 8,987
193 (R 588
193 . 1,046 0,84

As the table indicates, the volume of renewnls
declined considerably in the thirties, but improved
standards of construction were introduced, and
single rails (not included in the above fignres) were
renewed on a larger scale than ever hefore; alwo
it must be borne in mind that the relatively high
renewal figures in the twenties resulted from the
heavy rencwal pregramme necemitated by the poor
condition of the track at the end of the Great War,

Denpite certain British reports to the contrary,
the physical condition of the German permanent
way at the nuthreak of the present war in 1939 was
excellent, wad the standard of maintenance high.

(2) Maxttt v Prrmissinte Ax. h-Loabs

Sa far as railwuy locor ntives und olling stock
are conceraed, tha 1 ximum axledoads nermitted
in their conmiriciion on the Reichabahn in 20 tonne
{plun § per cent. tolerunce),

With regard to the track ituelf, the usual maxi-
mum axle-loud permitted on main line sections
(‘' Haupthahnen ') of the Reichabahin is 20 tonnes,
though there are some main line sections with lower
permissible axle-Joads (down to 16, toanes); on
secondary lines (** Mebenbahnen ') of the Reichsbahn

O,
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the maximum anlo-load is 1618
b i i bt o 7 2
with considerably lower axle-londs.

W) Curvaruns

The percentage of the whole Reichebaha
mcmmhdmmthmnw (19.3’7.)' -

Teota) routs loagth of sysiom, km. $4.309
L)Y } .n
u—mdwuu-"'m"' o ey
| » b [
A% ereantage o tmint romts gk’ 1 TPy
The latter parcentage is made up as follows :—
m-ﬁmd:-.um "
Curven with redive of thas goo m. ... 10+y

With to the minisvam rediue, om ves of

',lunhuxlom udhmnotdwoamln

p-r-‘md.ulluu.wud main line stock. New
main line wehicles must he built to take curves of
130 m. radive.
(/) GrapiawTe
The of the whole Reichebahn system
on variows ts, s given in the following
table (1937) i~
Total reuts loagth of systom, km S4.500
‘“Ruh in
Mp"m!dwmm 8%
Jd soetions—
Route ™
As pureontage of total rewte leagth 707%
Intter poresatage is made tollowe—
mm:rbsnul:'- g
Gradients of 3 40 10 por mille 19
Gradionts of 1o to 23 per mille 1"
Gradie:ts over 23 po* mille . L

3
I

In stations (sorting h , #tc., excepted
must not e;uod 28 pol?. mille (¢ I‘:P:oo).

(6) Bignailing and Safety Regulations
(u) GuuraalL MeTaope

ol J4ns on th: Gamu:\ State
\ od thronghout oo space
.‘& llnoluto block lyotem. in the sense in
t'm:tﬁmmo‘?%mmm iu-tmnby
ts Y

M is well constructed and maint
are few, simple, and easily u
.ud hud\mmlmrdlﬁmmto
hobu\dh\thhmpm batween various parts of the
cm an hgmk‘dly none in the fundamental
onwh are based, cndnv«yhlr

mum of unllomlty and ntlndudldu
obtained before the outbreak of the present mr

L

» %nmm. Tmo Mlb Asrucrs

Mai, * (.., " Home "
or" Snrtl ) areof t \vo-podtlon upper-
uadrant m to 4% dqml ln

phm moving
the upper right-hand «':.udnm (mlm run rwht-
hande:) and ‘ t for

and moving to hovhonh’ and showing & red ll(h!
for “ stop,”” Not more than three arms are all

un _one post at junctions or mmml. the
ndditional one or two arms are normal k’l‘n tino
with the post and practically invisible. h the
two and three-armed aspects, with respectively

H L

both or all thess arme inchined to
m green lights, indicate sed at red
2:4 OVEr any foute requ such action

vanced sterting signals are practically unknown,

Advance or “ Versignale " (i.e., ** distant
signals) are of disc ty uduapvwléodhmmc-
oo ot Al main Mgt dlc revtvs o0 4

ta o ts w “oft."

Tomrhthodtoontnwmmedhdh-

pont 16 :a'm' placed ;y“hh:wrlk he dml'
ll to nt, is t of t

nd there are also thres wiite waming approach
Mﬂnuu the first the driver meets being 250 m.
from the advance senal itesl{, The discs (1]
cob\md orangs, end at night the signal shows two
amber lights, placed diagonally, when “on.” and
two gresn lights when ' off.” 'A standard addition
toﬁnsdvm-lgulonnhummbmhn
pointed red and white semaphore arm, with central
pivot, below the Ysc and na'many in tine with the
post. When ths main signal ahead shows *
at rn‘uced speat,”’ the disc remains displayed and the

phore moves to the 43-degres position, a green
lkht appearing below the upper ambur light, Advance
signals are installed st a distance of 1 km. from the
main signals to which they apply.

Point indicators, conslsting of lanterns with
milk-glase slides, are installed at all points, except
\vhen there is no dmntlng. & special combined

ype is used at double-slip crossings, to avoid
multlpuelcy of lanterns. Tlnr ae no nd
shunt signals, as used in Great Britein, thus

S degress

&

shunting 1bition (or clossd-track in-
dicators m uuuiuted to limit shunt moves as
req ) running movements Imt
them ; ﬂnu track tors Mw

bar (hoﬂlontll when “on' d \ when ‘ off ")
on a milk-glass bac when “on,” they
order an abeolute stop. When * off," however, they

do not eonnlcuto an lmtructbp to move, and are

tlnnfou en supplemented by " it ' nnd “ druw

forward * signs, consisting wet{, of a large

gr‘hmce “W?" board .nd the letter “ V" in white
ts,

(¢) SianaL AND POINT OPRRATION, INTERLOUKING,
AND AUTOMATIC TRAIN CONTROL

In the operation of oignals and points, the
standard mechanical apparatus is the double-wire
Aynem. althbugh rod working is still used in places,

polnu are tulhble and fitted with either the toule
y{uloeklu for new standard long tongue
mmwun high-apeed junctions, a modified form of
hook: lock, known as t chw lock, has been intro-

]
duced, All lm mtl pmrery detected.

Mechanical loc by
electric route locking, and track ciml t point locking
is alan found. Is are ally operated

cam-plate mechaniam, ensuring good indications
and smooth working.

‘There were 17,Ron mechanical signal boxes on
the whale Rekhohuhn system in lgj{ Frames are
of the lever and drum type, except for some of the
crank handle type at (e ain mull stations. Point
levers are generally free {0 be moved in any order
with signals at ** danger.” Interlocking is by small
“route handles'’ (' i'‘dhrstrassenhedd '), * which
must be operated befoi the rclative sivna' lever
can be pulied, and ther: ia thus neactically no con-
ditional Iockinu Block working imslde station limita
in controlled by an oficinl called a ** Fabredienstiorter '
who sanctions all movementa; the signal box in
which be in stationed is known an a ' controlling
slgnal dox (' Befebistollworh '), and any others at
the same station are sbardinate to it,
Between stations, Slemens and Halske lock-and.

block apparatus la used on douhle and single track
line, oxcept where traffic is hight and the telegraph
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system suffices. The block is worked by A.C. from
magneto_generators, or motor generators at busy
places. There is, however, a certain amount of D.C.
station block equipment. There are numerous inter-
mediate blockposts, often -ontrolling  crussing
burriers. The separation betv ..ca dection and station
block working iv 8 po.ar feature of German
signalling and makes numerous
necessary. Treadle release for the block is often
combined with an insulated rail to obtain a last-
vehicle action, especially for route locking. Track
circuiting is found at many stations, but the extensive
uee of sieel slos (see paragraph § (¢) above) has
led to ths development of axle counting apparatus,
now instatled at & number of On double
lines block working is on the normally free systeny.

Wwith rd t0 signalling there were in
1917 on :mm l‘eﬂchlhnhn system 1,300 power
boxes, of which 1,240 were electric, and the
remainder electec-pneumatic.  Latterly ' multiple
row " frames, with handles grouped in rows and thus
saving much space, have been installed. Mechavicnl
locking has so far besn usually reteined, the abeence
ol conditionals making thih comparatively -lmgl‘e.
The signal mechanisms not only have a clutch, but
ans returned to normal by power. The block working
is combined with the power framies in many ways ;
jamp indications huve been increasingly tsed.
nary A.C. block apparatus in power boxes is
sometimes worked from a distance by sclenoid
action. For hump marshalling yurd working, which
has been the nbject of much special ressarch by the
Reichsbahn, pattern frames are frequently used
and many important yards have magazine poift
control and rail brakes of various types. Wireless
is used in some cases for communication with the
hump yard driver.

b T, daveloped. thi. etenvetys’ and
extenaively, o
sveral ant routes are equipped vlthy T.C.
on the intermittent inductive system, with track
nxmu on the right-hand side of each track
and with ive magnets Axed balow locomotive
cabs, Vieual cab signals ary not used, the working
being on the vigilance principle and direct
obssrvation of the fixed signals. The driver's action
{s not interfered with unless he fails to acknowledge
an adverse advance (* distant L‘dmnl when passing
it, by depresing a nce button, br to reduce
in accordance with the signal indications, The
tion of permanent way and other
restrictions in enforced and abuclute stop signal
sction {s p ded, the control system thus con-
stituting s most comprehensive one.

Secondary and light railways ("' Nebenbahnen *
are naturally mkod"cuh -hnx.lll( equipment of a)

* simpler order than that on main lines, and apecial

simplified sigmalling regulations apply to these
secondary sections,

(@ TELEGRAPHS AND TRLEPHONES

+There is no block bell signalling as used in
Great Britain, the lock and block being worked with.
out it. Train description and other messages are sent
on Morse inker Instruments which are much used.
Bell communication of w specinl form existe from
station tobatmm&. m’d un‘:eumel: dire’?é h'etmn
major stations and to junctions, Large sigha
. Lmu ") are installed at these main mm
with others on the same circuit at intermediate
biock posis, small stations, platelayers' huts, etc.
Each down train departure is lled b{ ﬂvyblo\vn,
and each up train departure by five blowf given
twice. An emergency signal of 30 blows orders all
who hear it to take instant measures to stop the
traMc.  There are telephone hoxes at ¢ kiln-
metre along main lines, urrows on the telograph

nal replacers,

posts showing the direction of the nearest. lrom

these, at any hour, a responsible official at a bel

signalling station can be spoken to; on learning of

:‘n lclcidem. his first duty is to give the emergency
gnal,

The Reichsbahn telegraph and telephone systems
are of a most complete character, with much equip-
ment of the most muxlern type, including high-speed
telegraphs, automatic telephones, carrier trans.
mission, and some wireless services. There are also
numerous electric clock und time signal installations,
and subsidiary devices.  Train despatching, or traffic
control, has been successfully adopted on important
sections 2f the Reichsbahn, including some in the
atea covered hy this report,

(¢) GNRRAL Ermcizxcy

In normal ciicumstances, the signalling and train
control system of the German rallways works
efficiently and vell, and ample safeguarin are pro-
vided, as is evidenced by (he Reichsbahn's satis-
factory accident record.

() Electrification

In 1937 the whole Reichsbahin system included
the following length of electrified line :-—

Route N Km, Milos
() ” o—

Ningle track line ... M

Double track line ... 1,039 1,019

Multiple trach line ... 23 0

Total Route length ... e 8,088 1,400

L] Slm——

Two of the lines dealt with in this, report are
alectrified, that from Stuttgart to Minchen (Route 82)
and that from Augwburg to Nilenberg (Routes Ry
and 47).  Current is supplied by overhea! trans.
misslon on the standard aystem for German 1 lways,
namely, 18 KV A.C. 16§ cycles single phase, and is
supplied from the general Bavarian industrial high
tension system, which aince 193q has been tie